Altered phosphoinositide-specific phospholipase C and adenylyl cyclase in brain cortical membranes of cats with GM1 and GM2 gangliosidosis.
Phosphoinositide-specific phospholipase C and adenylyl cyclase were studied in brain cortical membranes from cats with GM1 and GM2 gangliosidosis. In contrast to brain cortical membranes from unaffected control cats, phospholipase C acting against exogenously supplied phosphoinositide substrates did not respond to stimulation by GTP gamma S, carbachol or fluoroaluminate in cortical membranes of cats with gangliosidosis. However, the enzyme was activated by calcium in membranes from affected cats to the same extent as in membranes from control cats. Basal adenylyl cyclase activity was increased 3-fold in cortical membranes of cats with GM1 and GM2 gangliosidosis, compared with unaffected sibling controls. Fluoroaluminate was equally effective in stimulating adenylyl cyclase in controls and in membranes of affected and normal cats. In addition, GppNHp was able to inhibit the forskolin-activated enzyme both in membranes from cats with gangliosidosis and sibling controls. These data suggest that the activation of phosphoinositide-specific phospholipase C in brain membranes by guanine nucleotide binding proteins is markedly impaired in GM1 and GM2 gangliosidoses.